Abstract. We introduce some chain maps between Khovanov complexes. Each of the chain maps commutes with a chain homotopy map and a retraction maps which obtain a Reidemeister invariance of Khovanov homology.
In section 1 chain maps π J are defined. In section 2 relations of h J , ρ J , and π J are given. In section 3 a mapπ 2 similar to π 2 is introduced. In section 4 we obtain the proof of the right twisted first Reidemeister invariance of Khovanov homology for a general differential. Appendix contains the definitions h J and ρ J provided by [1, 2] . All notations in this paper and the definition of the differential δ s,t follows [2] .
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2.
The chain map π J .
(1)
Theorem 1. The chain maps π 3 and π 2 satisfy the following.
We define π
• ρ 3 are proved by direct computation for every generator of C 3 .
3.
A similar mapπ 2 to π 2 .
In this section we introduce a mapπ 2 . It is not chain maps, but it has similar property
The mapπ 2 :
Theorem 3.
4. Right twisted first Reidemeister invariance for the general differential δ s,t .
In this section we will show that the right twisted first Reidemeister invariance of Khovanov homology because the proof of this case is missing in [2] .
The right twisted first Reidemeister move is
where a is a crossing and C, C contr , ρ 1 and the isomorphism are defined in the following formulas (10)-(13). First,
Second, the retraction ρ 1 :
We can verify that δ s,t • ρ 1 = ρ 1 • δ s,t . Then ρ 1 is a chain map. Third, the isomorphism 12) is defined by the formulas
The homotopy connecting in • ρ 1 to the identity :
, is defined by the formulas: We can verify δ s,t • h 1 + h 1 • δ s,t = id − in •ρ 1 by a direct computation as follows.
Similarly,
Appendix A. Chain homotopy maps.
The homotopy connecting in
is defined by the formulas:
The homotopy connecting in • ρ 2 to the identity
, is defined by the formulas:
otherwise → 0.
The homotopy connecting in•ρ 3 to the identity, that is, a map
otherwise → 0 Appendix B. Retractions.
fined by the formulas
The retraction ρ 2 :
The 
